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(54) LIGHTING MODULE 

(57)Abstract: 

PURPOSE: To provide a lighting module capable of lighting a display element 
with uniform illuminating light without the dispersion of illuminating light from 
a light emitting element which is made incident on a light transmission plate 
on the lighting surface of the light transmission plate. 
CONSTITUTION: In this lighting module, one or more pairs of light emitting 

lements 1 are arranged to be opposed to the opposed end faces of the 
light transmission plate 6 consisting of light transmissive resin, and the 
display element is lighted with light from the light emitting element 1 which 
is made incident from the side surface 6b of the light transmission plate 6 
from the lighting surface 6a of the light transmission plate 6 formed in 
parallel with the optical axis direction of the light emitting element 1. A 
r cessed reflection part 7 is formed nearly in the center part of the surface 
6c of the light transmission plate 6 on an opposite side to the lighting 
surface 6a thereof, and a part between the edge part and the deepest part 
8 of the reflection part 7 is formed to be a projected curved surface 9. 
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DETAILED DESCRIPTION 



[Detail d Description of the Invention] 
[0001] 

[Industrial Application] this invention is used for illumination of the display of light^transmission nature, especially a light- 
transmission nature liquid crystal display, and relates to a suitable illumination module. 
[0002] 

[Description of the Prior Art] Various kinds of display using the liquid crystal display element which generally has light- 
transmission nature functions as the ability of the circumference to be able to recognize the content of a display by the 
reflected light like [ under the environment where a twist is also bright ] the usual reflected type liquid crystal display to 
some extent, and has the composition of functioning as the ability of the content of a display being recognized by the 
lighting light of the illumination module which is the illumination light source with which the circumferences, such as night, 
w re installed behind the liquid crystal display element when a twist was also dark 

[0003] The Light Emitting Diode type which uses a light emitting diode (Light Emitting Diode) element for the 
aforementioned illumination module as a light emitting device, EL type which uses an electroluminescence (EL) element as a 
light emitting device are known. While arranging a light guide plate behind the back light type illumination module which 
arrang s a Light Emitting Diode element behind a display device, and illuminates a display device directly, and a display 
d vice, a Light Emitting Diode element is arranged to the method of both sides of a light guide plate, and there is a side 
light type illumination module which illuminates a display device indirectly by the light of the Light Emitting Diode element 
which carried out incidence to the light guide plate in a Light Emitting Diode type. Among these, the side light type 
illumination module is useful in order to attain thin shape-ization of a product, and it is an illumination module used well in 
recent years. 

[0004] Below, a conventional side light type illumination module is explained. Drawing 4 and drawing 5 are drawings showing 
a side light type illumination module. This illumination module makes the field where one pair of printed wired boards 2 which 
mount d two Light Emitting Diode elements 1, respectively mounted this Light Emitting Diode element 1 as shown in 
drawing 4 counter, it is arranged, and the base printed wired board 3 is arranged between the printed wired boards 2 of this 
couple, as shown in drawing 4 , a hole 4 is formed in the method of both sides of the base printed wired board 3 at two 
places, respectively, and leg 2a for combination of each printed wired board 2 inserts into this hole 4 — having — these 
printed wired boards 2 and the base printed wired board 3 — a hole — it is fixed with the solder 5 of the circumference 
[ 4 ] section And a KO character type angle member is constituted by the combination of these printed wired boards 2 and 
the base printed wired board 3, and wearing support of the light guide plate 6 which consists of a light-transmission nature 
resin on the base printed wired board 3 is carried out 

[0005] A display device is arranged in the front face of the light guide plate 6 of the aforementioned illumination module, 
and is indirectly illuminated by the light of the Light Emitting Diode element 1 as follows. That is, the light of the Light 
Emitting Diode element 1 carries out incidence from side 6b of a light guide plate 6, and this incident light illuminates a 
display device as a lighting light from illumination side 6a of the light guide plate 6 formed in the direction of an optical axis 
of the Light Emitting Diode element 1, and parallel. Generally, as what consists of a package element of a chip configuration 
is used and the Light Emitting Diode element 1 is shown in drawing 4 and drawing 5 , since the quantity of light distribution 
becom s the highest in upper surface 1a of the package, the Light Emitting Diode element 1 is arranged so that light may 
. be introduced into side 6b of a light guide plate 6 from upper surface 1a of the Light Emitting Diode element 1. 
[0006] 

[Probl m(s) to be Solved by the Invention] When a display device is illuminated with an illumination module as mentioned 
above, dispersion produces the luminosity of the lighting light of the Light Emitting Diode element 1 which carried out 
incidence to the light guide plate 6 with the position on a light guide plate 6. That is, in drawjn£__5 , there is a problem that a 
big difference arises inevitably in a luminosity, in the field B near the Light Emitting Diode element 1 of a light guide plate 6, 
and the field C distant from the Light Emitting Diode element 1. Although it is remarkable when thin and thickness T of a 
light guide plate 6 is [ thickness T ] 1.5mm or less, since a miniaturization and thin-shapeHzing of a product are requir d in 
recent years, especially as for this problem, effective solution is desired. 

[0007] In order to avoid such a problem, various devices are made so that the lighting light of the Light Emitting Diode 
element 1 which carried out incidence to the light guide plate 6 may diffuse. That is, the method of applying a fluorescence 
nature paint and a white paint, i.e., a paint with the high rate of a light reflex, to partial 3a by which the light guide plate 6 
on the base print d wired board 3 is arranged, the method of preparing a fine blemish in base section 6c of a light guide 
plate 6 by hairline processing, and making it reflect irregularly on it, or the method of forming the diffusing surface in base 
section 6c of a light guide plate 6 by mat processing is made. However, there is un-arranging [ that lighting light also fully 
becomes the fall of character discernment nature and the cause of the tiredness of an eye to the field C of drawing 5 also 
by these methods since dispersion in the luminosity of Field B and Fi Id C still remains by not being spread, incidence and ]. 

[0008] this invention was made in view of such a situation, and it aims at offering the illumination module which can 
illuminate a display device by uniform lighting light, without the lighting light of the light emitting device by which incidence 
was carried out to the light guide plate varying in the illumination side of a light guide plate. 
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[0009] 

[Means for Solving the Problem] By the illumination module according to claim 1, as the light source, the light emitting 
device of a couple counters and is arranged. Betwe n the light emitting devices of this couple, the light guide plate which 
consists of a light-transmission nature resin is arranged. In the illumination module with which the light of the 
afor mentioned light emitting device which carried out incidence from the side of this light guide plate illuminated the 
- display device from the dir ction of an optical axis of the aforementioned light mitting device, and the illumination side of 
the light guide plate formed in parallel While forming the concave reflective section in the abbreviation center section of 
this field to the illumination side of the aforementioned light guide plate in the fi Id of an opposite side, this reflective 
section made it the solution means of the aforemention d technical problem to form b tween a marginal part and the 
deepest sections in a convex surface. 

[0010] By the illumination module according to claim 2, it made for the distance between the field of an opposite side and 
the deepest section of the aforementioned reflective section to be about 10% of the width of face of a light guide plate, and 
for the length in the direction of an optical axis of the aforementioned reflective section to be about 60% of the length of 
the direction of an optical axis of the aforementioned light guide plate into the solution means of the aforementioned 
technical problem to the illumination side of the aforementioned light guide plate in the illumination module according to 
claim 1. 

[001 1] By the illumination module according to claim 3, the amount of devotion of the reflective section formed in the 
afor mentioned light guide plate made it to have considered as 5% - 20% of range of the thickness of the aforementioned 
light guide plate the solution means of the aforementioned technical problem in the illumination module according to claim 1 
or 2. 

[0012] By the illumination module according to claim 4, it made to have located the optical axis of the aforementioned light 
emitting device between the center line of the thickness of the aforementioned light guide plate, and the center line of the 
thickness of the light guide plate in the deepest section of the aforementioned reflective section into the solution means of 
th aforementioned technical problem in the illumination module according to claim 1 to 3. 

[0013] By the illumination module according to claim 5, the deepest section of the aforementioned reflective section made 
it to be formed in the concave curved surface which continues from the convex surface of the reflective section the 
solution means of the aforementioned technical problem in the illumination module according to claim 1 to 4. 
[0014] 

[Function] By the illumination module according to claim 1, a light guide plate is arranged between the light emitting devices 
of a couple, and the light of a light emitting device carries out incidence from the side of a light guide plate. It is reflected 
on the curved surface of the reflective section formed in the abbreviation center section of the field of an opposite side to 
the illumination side, and this reflected light carries out outgoing radiation of a part of light which carried out incidence to 
the light guide plate from the center section of the illumination side. When between the marginal part of the reflective 
section and the deepest sections is formed in a concave curved surface, the light irradiated by the reflective section is 
scattered about. On the other hand, when between the marginal part of the reflective section and the deepest sections is 
form d in a convex surface, the whole light irradiated by the reflective section is condensed to the position of a light guide 
plate. Moreover, since the paint with the high rate of a light reflex is applied to the front face of the reflective section at 
least, in the curved surface of the reflective section, the reflection factor of light becomes high. 

[0015] An illumination module according to claim 2 condenses the light to which incidence was carried out from the side of 
a light guide plate and which was irradiated by the reflective section in the illumination side center section. 
[0016] The depth of the reflective section by which an illumination module according to claim 3 is formed in a light guide 
plate is within the limits of 5% - 20% of the thickness of a light guide plate. There is almost no light in which the depth of the 
reflective section is reflected on the curved surface of the reflective section in the case of 5% or less of the thickness of a 
light guide plate. Moreover, since the reflective section is deep in the case of 20% or more of the thickness of a light guide 
plat , the depth of the reflective section is scattered all over an illumination side, without the reflected light concentrating 
on the center section of the illumination side. 

[001 7] An illumination module according to claim 4 is located between the center lines of the thickness of a light guide plate 
[ in / the deepest section of the center line of the thickness of a light guide plate, and the reflective section / in the optical 
axis of a light emitting device ]. Although the light reflected on the curved surface of the reflective section will be 
mod rately obtained if the optical axis of a light emitting device is in the aforementioned range, if the above is out of range, 
ther is little reflected light obtained on the curved surface of the reflective section. 

[0018] Illumination modules according to claim 5 are appropriately scattered about on a concave curved surface, distribute 
the light irradiated by the deepest section from a light emitting device to the whole illumination side, and make the 
illuminance of the whole illumination side stability without maldistribution 
[0019] 

[Example] Hereafter, a drawing explains one example of the illumination module by this invention. In addition, the same sign 
shows the same component as the aforementioned drawing. Drawing 1 or drawing 3 is drawing showing one example of this 
invention. The printed wired board 2 of the couple in which two Light Emitting Diode elements (light emitting device) 1 
which are the light source were mounted at a time, respectively makes the field where the Light Emitting Diode element 1 
was mounted counter, and this illumination module is arranged, as shown in drawing 1 . The base printed wired board 3 is 
arranged b twe n the printed wired boards 2 of this couple, and the hole 4 is formed in the method of both sides of this 
bas printed wired board 3 at two places, respectively, as shown in drawing 1 , whil leg 2a for combination of a printed 
wired board 2 is insert d into these holes 4, respectively — a hole — the base printed wired board 3 and the printed wired 
board 2 of a couple are being fixed with the solder 5 of the circumference [ 4 ] section A KO character type angle member 
is constituted by the combination of the printed wired board 2 of th se couples, and the base printed wired board 3, and 
wearing support of the light guide plate 6 which consists of a light-transmission nature resin on the base printed wired 
board 3 is carried out In addition, about the base printed wired board 3, since various configurations can be taken the 
configuration is not specified. 

[0020] Illumination side 6a for the aforementioned light guide plate 6 illuminating a display device while the side 6b counters 
http://www4.ipdljpo.go.jp/cgi-bin/tran_web_cgi_ejje 03/06/13 



3/4 5? 



the Light Emitting Diode elem nt 1. as thickness T is 0.5mm - about 1.5mm and it is shown in drawing t is formed I in the 
df c fon o CoS axis of the Light Emitting Diode lement 1. and parallel. The reflective section 7 of a curved-surface 
cor^lratio H. formed in the abbr viation center section of this field 6c at this illumination side 6a and f. Id 6c of an 
oppose side TOsTeflective section 7 is an indented configuration from which the center sect,on is th deepest sect.on 8 
and it has come o orm b tween an equidistant portion and the deepest sections 8 in a convex surface 9 from this deepest 
section 8 ST aforementioned convex surface 9 is the configuration which forms a part of sphencal surface of cross 
s ctional view and radius-of-curvature regularity. . f 

oS ] As fo^he depth of the afor mentioned refl ctive section 7, it is desirable that it is within the l.m.ts of 5% - 20% of 
Wckness T of a light guide plate 6. Moreover, it is desirable that it is within the limits whose forming face product of this 
eflectlve section 7 is 20% - 80% of the area of field 6c of a light guide plate 6. Furthermore, as for the aforem nt.oned 
conv x surface 9 t is advantageous on molding that it is fixed radius of curvature, and it is desirable. And the whrte pa.nt 
(paTnt wih the high ate of a light reflex) is applied to the whole field 6c containing the convex surface 9 of the reflective 
s ction 7 Moreover, the optical axis of the Light Emitting Diode element 1 on a printed wired board 2 is " 
may b located between the center line of thickness T of a light guide plate 6, and the center line of th.ckness t of the l.ght 
ffuide Dlate 6 in the deepest section 8 of the reflective section 7. 

KTJdih! as shown in drawing 3 . the deepest section 8 is formed in the concave curved surface wh.ch follows the 

nature liquid crystal display using the illumination module of this example, as 
SS£n in dl! ne the light which the light of the Light Emitting Diode element 1 carried out [ l.ght ] mcdence from side 
S^. Vi^^ptoJ^^rt^^irK^no. to the light guide plate 6 turns into lighting light and illuminates the 
H^ransmSion nature liquid crystal display (illustration abbreviation) arranged in the front face of illumination side 6a At 
rejected by the reflective section 7, a part of light by which incidence was earned out to the l.ght guide plate 
ir the direction of an arrow and outgoing radiation is carried out from illumination side 6a. Although reflection 

reflect- section 7 reflects the incident light irradiated by the convex surface 9 
with anile of "reflection equal to an incident angle, since a convex surface 9 is a concave surface, ,t condenses the 
7 flectiJe f direction of the reflected light at a rate according to the radius of curvature of a convex surface 9 to illumination 
id 6a Thtcc ^densing Position of an incident light is the center^section of illumination side 6a. and ^ refl- - section 
7 can spread lighting light round the whole illumination side 6a uniformly by holding the candela value of the center section 

ViSqSS^JL the illumination module of this example is led ^^^^^^n^t ***** 
making a way distribute the incident light scattered about in the direction of field 6c outside illumination s.de 6a. 
^S^oZf the lighting light in i.lumination side 6a is efficiently easy for it. Moreover^ by • conve surface 9^ 

since a setup of a condensing position is also easy, even if it .s the case where opposite arrangement of the L '&™ J^™* 
mode element 1 is not carried out at the both-sides section of a light guide plate 6. by sett.ng a condensing position as the 
pos^on oTthe pu pose of i.lumination side 6a. equalization of the lighting light to illumination side 6a can be a^med < aasHy. 
and the flexibility of a design of an illumination module improves. In addition, since the portions by which the reflected light 
If th ^ deeoTst section 8 of illumination side 6a is irradiated are appropriately scattered about by the concave curved 
surface ofth^ ^ deepest section 8. without being completed by the reflected light, the whole illumination s.de 6a ,s illuminated 

^025] TtiiLtXnmodule of the aforementioned composition is manufactured to below, anc I the example of an 
experiment which measured the lighting light in illumination side 6a of the l.ght guide plate 6 .s described .n it. 
3umm and thickness T formed [ Width W / 40mm and Length D ] the example light guide plate 6 of an experiment in L5mm. 
The depth of the deepest section 8 formed in 0.3mm (20% with a thickness [ of a l.ght gu.de plate 6 ] of 1.5mm), and the 
MmCSL* section 7 of field 6c of a light guide plate 6 in 30mm (59% of the area of field 6cX And the 
wSe paint was applied all over field 6c of this light guide plate. Moreover, the interval X of two ^^ng Djode 
Tlem E l on each printed wired board 2 formed so that the distance Y between 10mm and two pr.nted w.red boards 2 
mLht be set to 44mm As a Light Emitting Diode element 1 . the package element of a chip configurat.on was used with the 
Light Emitting [ o^de element of the yellow green of a high brightness type color tone. The Light Emittmg Diode element 1 
na<?s d 10mA current, and made it the energization state. ... „ j..u 

r0026l ThiTkness T of a light guide plate 6 is 3.0mm. and the illumination module made into criteria ,s an illumination module 
E thltEo ivelct ion 7 g was not formed in field 6c. and also was manufactured as the same conditions as the above. 
Ld se2 toY.S^e photometry numeric value (candela value) which used the whole illumination s.de I Ba .n th,s ■ -seasthe 
target And when the candela value of illumination side 6a of a light guide plate 6 was measured by the .llum.nat.on module 
oTthe aforemenSoned I Sample of an experiment, the field B of drawing 2 was 1.35 and Field C was 0.70. In add.t.on as 
fompa^ive O menta, thickness T of a light guide plate 6 is 3.0mm and 1.5mm, and the candela value of 
6a was measured about the illumination module of the same conditions as the example of an expenmerrt ^pectn,el y 
except not forming the reflective section 7 in field 6c of a light guide plate 6. When thickness T of a l.ght guide plate 6 was 
3 0mm the field B of drawing 2 was 1.35 and Field C was 0.85. When thickness T of a light guide plate 6 was 1.5mm. the 
fi Id B of drawhg^ wasTlo^Tnd Field C was 0.42. Even when the illumination module of this . example . makes th.ckness^ of 
a light guide plate 6 thinner than the aforementioned example of an exper.ment. .t turns out that the candete ^value . .the 
Rumination sWe 6a is acquired for thickness T of a light guide plate 6 by the same grade as the case of b mg th.ck. and 
disDersion in lighting light is a few illumination module. • a u o 

[0027] n add Son. you may constitute a KO character type angle member by combining with one the pr.nted wire I board 2 
n which the base printed wired board 3 and the Light Emitting Diode element 1 other than composition of having been 
shown in drawing lor drawing 3 are mounted with a flexible printed wiring board as structure of an illum.nat.on module, 
bending in a flexible printed wiring board portion, and fixing. 

[Effect of the Invention] The light guide plate with which an illumination module according to claim 1 1 consists ^of a light- 
transmission nature resin between th light emitting devices wh.ch the couple countered and have been arranged .s 
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arranged. In the illumination module with which the light of the light emitting device which carried out incidence from the 
side of a light guide plate illuminated the display device from the direction of an optical axis of a light emitting device, and 
the illumination side of the light guide plate formed in parall I While the concave reflective section is formed in the 
abbreviation center section of this field to the illumination side of the afor mentioned light guide plate in the field of an 
opposite side, this reflective s ction is characterized by forming b tween a edge and the deepest sections in a convex 
surface. Therefore, a uniform lighting light is obtained, without a luminosity varying in th whole illumination side, since it is 
reflect d by the paint with the high rate of a light reflex applied to the front face of the reflective section and is condensed 
by distribution or the position, while a part of light of the light emitting device which carried out incidence from the side of a 
light guide plate is reflected on the curved surface of the r flective section. And since a display device is illuminated with a 
uniform lighting light, in display, character discernment nature is good and does not produce the tiredness of an eye, either. 
[0029] In an illumination module according to claim 1, to the illumination side of the aforementioned light guide plate, the 
distance between the field of an opposite side and the deepest section of the aforementioned reflective section is about 
10% of the width of face of a light guide plate, and, as for an illumination module according to claim 2, length in the direction 
of an optical axis of the aforementioned reflective section is characterized by ****** by about 60% of the length of the 
direction of an optical axis of the aforementioned light guide plate. Therefore, the reflective section condenses mostly the 
incident light reflected on the aforementioned concave curved surface in the center section of the illumination side, and 
goes up the candela value of the center section of the illumination side efficiently. 

[0030] In an illumination module according to claim 1 or 2, the depth of the reflective section of an illumination module 
according to claim 3 is within the limits of 5% - 20% of the thickness of a light guide plate. Therefore, while the light 
reflect d in the reflective section is obtained moderately, when the reflected light concentrates on the center section of 
the illumination side, the center section of the illumination side distant from a light emitting device becomes bright, and the 
whole illumination side becomes a uniform luminosity. 

[0031] In a claim 1 or an illumination module given in three, since the optical axis of a light emitting device is located 
between the center line of the thickness of a light guide plate, and the center line of the thickness of the light guide plate in 
the deepest section of the reflective section, in the reflective section, an incident light reflects an illumination module 
according to claim 4 moderately with the desired quantity of light. Therefore, the center section of dispersion of the 
illumination side is lost to the luminosity of the increase of a luminosity, and an illumination side by the reflected light. 
[0032] By the illumination module according to claim 5, in an illumination module according to claim 1 to 4, since the 
d pest section of the aforementioned reflective section is characterized by being formed in the concave curved surface 
which continues from the convex surface of the reflective section, also in the deepest section of the reflective section, it 
can distribute without being completed by light and the whole illumination side can be illuminated with the stable 
illuminance. 
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CLAIMS 

[Claim(s)] 

[Claim 1] As the light source, the light emitting device of a couple counters, it is arranged, and the light guide plate which 
consists of a light-transmission nature resin is arranged between the light emitting devices of this couple. In the illumination 
module with which the light of the aforementioned light emitting device which carried out incidence from the side of this 
light guide plate illuminated the display device from the direction of an optical axis of the aforementioned light emitting 
device, and the illumination side of the light guide plate formed in parallel This reflective section is an illumination module 
characterized by forming between a edge and the deepest sections in a convex surface while the concave reflective section 
is formed in the abbreviation center section of this field to the illumination side of the aforementioned light guide plate in 
the field of an opposite side. 

[Claim 2] The illumination module characterized by for the distance between the field of an opposite side and the deepest 
section of the aforementioned reflective section being about 10% of the width of face of a light guide plate, and the length in 
the direction of an optical axis of the aforementioned reflective section being about 60% of the length of the direction of an 
optical axis of the aforementioned light guide plate to the illumination side of the aforementioned light guide plate in an 
illumination module according to claim 1. 

[Claim 3] The illumination module with which the amount of devotion of the reflective section formed in the aforementioned 
light guide plate is characterized by being 5% - 20% of range of the thickness of the aforementioned light guide plate in an 
illumination module according to claim 1 or 2. 

[Claim 4] The illumination module with which the optical axis of the aforementioned light emitting device is characterized by 
being located between the center line of the thickness of the aforementioned light guide plate, and the center line of the 
thickness of the light guide plate in the deepest section of the aforementioned reflective section in an illumination module 
according to claim 1 to 3. 

[Claim 5] The illumination module characterized by forming the deepest section of the aforementioned reflective section in 
the concave curved surface which continues from the convex surface of the reflective section in an illumination module 
according to claim 1 to 4. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is a cross section in AB line of drawing 2 of the illumination module shown as one example of this invention. 
[Drawing 2] It is the plan of this illumination module. 

[Drawing 3] It is the expanded sectional view showing the deepest section of the reflective section of this illumination 
module. 

[ Drawing 4] It is a cross section in AB line of drawing, 5 of the conventional illumination module. 

[Drawing 5] It is the plan of this illumination module. 

[Description of Notations] 

1 Light Emitting Diode Element 

6 Light Guide Plate 
6a Illumination side 

7 Reflective Section 

8 The D pest Section 

9 Convex Surface 
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DRAWINGS 



[Drawing 1] 
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6 b *» 6 At* b fcfgftslt? 1 JSfcSS? 1 <Wfc*l 

<Z>mytW 6 a tc» UTE»«®ffi 6 c fctt. M6c© 

us 



(51) IntCX* 

G 0 2 F 1/1335 

F 2 1 V 8/00 

G O 2 B 6/00 

G 0 9 F 9/00 




mam 



(2) 



*5P8¥7- 1 2 0 7 5 4 



[#I*I8*©S&B3 

[ff&8 1 3 «SR t bT-*t ©R3fc*?-]M»l& LTE 
«f*S5fcIHIS©S*tW*<^Sn«.i:tt>C. feE#85 

ra&gp tfiassB £ © wwcm * *vc v» s n t * 
[is*m 2 ] i e*©*^ v'a.— ;nc*5^ 

T» «HB»3ieRolR3tffilc**bTE»«OBii:. WEE 
W«©*8B»i:OlBlOBail3Wi3tt«O*Ottl-0 XT* 
0, #^tteEIW©3Waflfc*t*S*Sa*tfre*3fc 
«©?f;ltofrl»J©g£©ift6 0%Tfc5>Cli:^tii:r2. 

tc*HT. ttjK£ft«K»j£$n5EMS5©&AS* t « 

KlE*3fcK©J*£©5 %- 2 0 %©«gHT*S Jlfc&te 
[«^3S43 fit*^ 1 feV^U 3 ©t»Tn*MC|H«©M 
3fc«©»*©«f'MSi» *rEE*t»©*R»fc*W-** 

a&s©j*s ©«m>* t ©n tcffiB-r •& z. t *mm. t r« 

NMBRS] «*3Rl35tt»b40t»T*l*»K:ia«©Rl. 

CDflftlB*»6il«tr*IH»B5IC»J**nTH* d 

[SSDi©l¥iiBft«3)i3 
[0 0 0 1] 

[0 0 0 23 

v»SM&©t>fcT?«, ii1it©E«M«S^Sfia:ra«fc 

o«« k:kb * nfcBBBtarc* s ssst* i?a.-;i/©sa 
[00033 «ne©Ba3t*i?a-;n=w:. set^-ftf- 

K (LED) *?*»aat?i:UT««-r*LED^-f 
^"i, lHhDJR*yt>7 (EL) ft?£§K3t* 
^tLTttStiELM^^S^THS. LED 



t, at«*?©««fc«>ie««JE«r*4:i:t)R:LED 
*?*»3tfi©WflJ*K:lH«L-T, #3t«ICA«LfcL 

9-f hBOl» i E?a-A'4)!<*ft. Z<D5%> tf-f J* 

5 -T hSlOlBBfcfc v'a.— ^ItSSS ©»§«#:£• El S fcs6 lc 

[0 0 0 43 «Tfc> fi£*©U--f K?-f bSLWB&t'Ei? 
a.— ;HC"PV»TBKHT*. 04, 0 5 H9-f hSf 

H4fc*"TJ:"5K:. -?-tl-€ : n2<@©LED^ : ?l $ 
HSLfcl**©yU>hE««2*t, tLED^flS 
^LfcH**h*i3ttTE«*tu n<o— »oru>h 
mm®. 2 ©mrc^-xru > heime 3 *qn*tvr» 

3. B4»c^-r.k5K:, ^-X^U>hEiS«3©MfflJ 

*:/y>hE»*2©Jtr*JIll|tt|l2 atf<jf ASJl, Ctl 
&7U>hE»«2 t^-^'J>HBS««3fcB:7L4 
^HSP©¥E5ICJ;0BS$nT^5. -5-LT. Cine 
r»J > hEiSS«2 fc*<— *:/U > hEi&« 3 £©&*£ 
*K J: 0 3^S!©T>^B5»*t«fiJt*n, *:7U 

> hE^« s ±K«aifttt««g^ e»fts»^« 6 

[0 0 0 53 SjSSRT-K, ttlEWJRWfrES?.!— JU©^3t 
S 6 ©mpKEBSn, ^T©«t-5fc:LEDiSTFl ©3t 
fcJ:DWttWfcH3te*n*. L EDsg- 1 ?- 1 ©Jfcjj* 

»)tS6 0«B6 b*>&AttU C©7J*3t*«LED* 
T 1 «fflS*3WU:Wf fcJgfigStl?i:3»3tfi 6 ©M^B 6 
a *^ 6 ©SgBJJti: LTSiSS^?-*BS3fr-S iitftoT 
U5„ — LEDSI^ltt, ^y^ttO/^yir— 
j?«f*6a5t)l!5*«ISn, S4*3«k^E5lC^-r 
± -5 IC. LED^fl tt^-©/^ «y ^r— >?© Jh® 1 a fc* 
^T^©3tS^^S ! bS<ft^ft:©, LEDSl^l© 
±B 1 a *» 63¥^« 6 ©(S3ffi 6 b tC^S&A-T-S ±51: 

EBsns. 

[0 0 0 63 

« 6 © L E D^? ItCifi tr)M«B L E DSS? 1 *» 
V»««C tTtt. t*V»T*«SWt*«ajl3j»4 

[0 0 0 7] H©J:5ftWH*lll3lir*&«>JC, 

6 ICAMLfcLEDPil? 1 ©Rg^*«ffi«l$ttS i-5fc 

a*oi*««&snTt>4. hp ^-x^'j>hgsisi 

« 3 ±.<Dm%m. 6 *?Efi $ nZB» 3 a C. Sft&Sfsi- 




(3) *M3¥7 - 1 2 0 7 5 4 



mm^ttm s ©^o^^kas* • i£»£*i-r« 

B fcflWt C 4: ©SB 4 * © t* & "3 * t UTSHTT* 
[0 0 0 8] *R9Itt» £©J:3;fc*Wt:**Tfc£*l 

£&#rr -5. n i £ 1 W t UT V>5 . 
[0 0 0 9] 

[g|g£fl?£fe-r*;fc#©*a] i efteflroes? 
ytm^nyt*^ tra«3fe^©3W*#ffifcWfc»jats 

S»«OiBlctt,. KBB©»4«*»te[3a©EI#8IS*»JSiR 
iT* ftSI*«5Ji«a5i*aiSI5toW*tiIbttiii 

[0 0 10] W^2IE«©HB3 i IF&5>a— ^Ttt. 8»* 

5 CM LTE*t$S (01 1 TtftfeE&fSP ©SgSgP i ©M©E 

gia*£3 , &E©*i©ift i o a^f&eES#»«wfc 

Sfcfrft -5^3 *<#If2*^«©?£*ifc£fa©fiS ©ift 

6 0%T&-5d££f5Egia©^ft^&£:L;fc. 

[0 0 11] ft^SfE^&^Ev'i-^THU SI* 
m3tti2K*©JS3fc*5>3.-;MC;m»T. «lfEtt%£ 
KjEftsfcStlSKIta©*.****. «H2#3t«©ff*©5 

%~ 2 o %©ssb£ bfc z.t*m&w&<mv&wtt u 
[0012] a^4ia«©MJt ; &-^3.-jV'-ctt, 

« 1 JttHL 3 OVsftlJ^teEWOMJt^^a— ;i/Kl*V» 

•c. itrESBfc*? ©*«**. ■*&£*#*©» *©+<&» 
t, *teE»«©*^lc*tt**»*©l»*©*fc» 
£ © W tcfefi ^miBBUB ©SS^S £ Ufc. 

[0 0 13] IM^SE*©^^*-^"?!*. 
3R 1 fcV»b.4^»Tft#K:B*©JI3fc*5>:L-;H;:*V> 

[0 0 14] 

3t^©wic*5t«A<Ee*tiT, sat*?©3towtt 

S©«lB^6AJrt-a. *3fcfiK:AMbfc-»©3ttt. 



»3t®K:**l/TKS*«©ffi©Wl»f*»fc»j5!taftifcg|t' 
gR©SiSTSIt$n, t©K**3t3&«M3ttiB©«|»3fe»^& 

a»T*. Eat«©»»t*»»t©iiiisn!iiftiBR:»rit 

Eltffl©l^£ga&3£©H&i«ift®fcia£L&« 
fcfctt, R»»lCJIB»Snfc3t±fls*#3tt«©»fjg<offi 

*©*«r»16»3&qfc**nTV»**:*, K£fgR©fiffi{;:*5 
^T3t©EW*«*<ft*. 
[0 0 15] «3ftfll2C«©RlJt i E5>3LT-;H4. 
©«Ba*SA#SftTE»«fcJH»Sn&3fcftSB*li* 

[0 0 16] »#3S3ga«©i83ttq£S?3.— ;H3U ttftfi 
K»J«S*l*K»»©«a*»WJI6«©J|iaeD5 58~2 0 
SJOiSBrtTfc*. Slta©»d4t93Kfi©ffd©5X 

&.to®&\*. K»ffl©ttw-cE»sn*3fc*«»i:fc 

V». £#&©»* *t«9fcR©JST&© 2 0 56EU:© 

[0017] ««=H4C«©aa3t*s?*-;vtt. set* 
?©3ttnw«w3c«©jit* ©f^ita tK»»©fiaiffl5ft* 
»t««3ii&K©jitd©f4>tt&©mi=tta^-«. sae*^ 

©3CttJ^IE©«Hlc*naK»W©ttlBTrElrt-*36 
3iffiBKK»6n**«. ttlB©«gB*l--?fetll*EMiS©tt 

[0 0 18] R*3S5K%©M3t ; E^a.-;Ptt. 
^&fi«»fcBB«*tl*5tS. EJttWCWOKlfSLU 
Tfig3tffi©^lC^«b, Bg3fcffi±#©ifSg*«£fc< 

[0 0 1 9] 

VKtmi «T. *56Wlcj:*IH3t^5?3.-;p©-ili6 
tt, 01tC^-r<k5C 3WT*«LED3S? (R5t5g 

i*«-e-n-€ r ti2®T , 3^$nfc— *t<D7v>bm 
m&2&. led ffe^?- 1 #ni£ s nfcffi «5Df m« *te 

gStlT^S. i©— »©ru>ME««2©M.Ctt^ 

rans 3 owiBKtttn^ft 2 sm^JL 4 at?gj£$n 

TV>5. HI ICS5TJ;5IC. ^ne>©?L4F , gicru>h 
E««2©»'&ffiKlBI52 adt-en^taJfA^nstt?) 
t, ?L4^H«i5©*EB5tCck"3^-xyj>hBHi®«3 
t-»©ru>hBB»«2tJ6«SBSSnT^4. H*l6 
HtfO^U > hiHi6a« 2 t^-X^U > hSHiKfi 3 to 

(CO^Ttt, a*©»«sto#4©-c, *©»««« 



(4) 



¥f&l¥- 7-1 2 0 7 5 4 



[0 0 2 0] «ME#*R6tt. mZTWO. 5mm~ 
1. 5mmgST?J6D. B 1 C ST £ 5 C *©fl8Hf6 
b#LED*^lfc*flfc'*"Sii: , blC. *EjR*^ftffi3t 
-rafc»©BH3«iS6 a#LED»TlfiD3telfc5Srrti¥fr 
(t^J5XSnTVi-5. u.(Dl3tI6 a£g*HB9©B6 c fc 

tiTW*. ^SI*gP7te, +*»*»«S!»8K:&"3T«r» ■ 
*G3 ^T, *oR*««8j&*S<$e»©8& 

8 £©Wa*fiiB3® 9 C**StlT«fpTV> 
«. iHJEfiffi® 9 «, WJB«. Jfc©*1fi©— 

[0 0 2 1] g5IE£Stg&7©gl£«3S7fc«6©JI£T© 
5%-~2 0 UK, £ 

©SS*BP 7 ©^EicSa*^^® 6 ©B 6 c OS»ff3 2 0 

jifSL.^. -5-LT, RltSB 7 ©fltt® 9 Sr-g-trB 6 c £ 
•ffclcfi, &&<am& ettEft*©i*v»tt») #!Mi*tt 
TTV>*. yiJ>hE*«2±©LED*^ lO* 

MB* #3tfi6 0JP*TOl'i£)l4. RltSK 7 ©&SS0I5 
8 6 ©Ji£ t <D4 , 'C>«i©ra^'fi:H-r* 

[0 02 2] ;&45> 0 3 C^-T <fe 3 fc, SggfflS 8 «, W 
SEibffiB 9 K*«T*!3ffiHlc»J«S*lT&»*. 

[0023] *mmmom% : e ; ?^-)v&&m\sxy(m 
l eds? i <o9t&m-yt& 6 ©«b 6 b* exit b . 3? 

dt« 6 CAS* lxfe3t**fi8W3tt 6: 0 » MXffi 6 a ©15® 
•5 . C © £ *, ■ 6 fc A*f S tl&3fc©-«M«»M* 
l<riEK»«7K43l**;*JW%©Elftt, £bE& 

£bfiH9**iBtB6 aK»UTBflB5ft©T!, R 
li3fc©EI«fl5l*i5ttBB 9 ©ffi^glCJfcDfcSiJ^T* 

£S*S&7te, Aft)£©|lflHMJl«JH>£H 6 a © 
*ASflT&t>T, S6BGB6 aOf*SiO*>T7*«« 
»"T« C £ fC«t 0 , JRftlB 6 a ±#fcM9BfcSi$-K:fr 

[0 0 2 4] #jOfifl©J!WfrE5>3.-;Mi, B6 

c 3!f|*0R:tS:a"r-B A«36*«BtlB 6 a ©^CiMR** ' 
*H£&<flBfcK6 a©4»*»C*<©T, lift® 6 a 
C*tfSH^©J*-^a*tM(Jk< l^fe***?**. 
*fc, afii9©)5IIUD, Htt&«©Ift5S ; fcfBj^T 
&-5©T, LED3R^lS»>B«6©PI«W»CSSniBI!l 
UV»f*Tt?T%. JB3fcffiMS«l»iB6 a©@6<J© 

»©**—&*■* iit'*^*. myt^vzL—froimto 

SSK^iRji-rS. ffijtffi 6 a ©SSSI5 8 ©SI* 

«*»«WS*i«S54M4^ S8SSP8©G!]fflEK<k9, SI* 



*«M!OW*i:£ft<«Bfc:|lsi.*n*ffl-c, RS3t®6 

[oo2 5] jutk, mb©iri&©]rb&&$>a-- 

ft U *©*3tfi 6 ©JB3tiB 6 a fc*W*IHWJt*W3e 

3¥3te«6fS, W4 0mm, SD*i3 0mm, JPST 
# 1 . 5mml:^bfc. 6 offi 6 c ©SS*SP 7 
«, *K8R8©ft34tO. 3mm <«}t«6 ©JUS 1 . 
5 mm© 2 0%) , jSgj5*3 0 mm (ffi 6 c ©MS © 5 
9%) \ZBS$.i,tz. -fLT, C«5»)tfi©S6cOiI 
Ctt, Bfe©J&»*IMrL&. 3£fc, *^U>MBitt« 
2±©2-p©LEDjg-?l ©K(SX*tl Omm, z^c 
y>J >MSi»«2fB©E«lY*<4 4mmtcfc5 i'SlcB 
fiS Lfc. L E D3rf 1 £ LTHU- 7&m<D-i 
xn— >/U— >©LE D^-??^ y -TMViWt y b— 5? 
■jjs^SttJBUfc. LEDSl^lttl 0mAW«SfES:8iE 
UTii«iKa§£Lfc. 

[0 0 2 6] »»£"r*jH3ie*5?3.-;Utt. W5t«6© 
MS Ttf 3 . 0 mmTJb D , ® 6 c fcRttSB 7 

£ UfcSJ^IS:® (A^^) £1. 0tt5. -C-L 
T, «5IB©^«f4©iS^i ; £^a.-;U-C»it«6(Ofia3tB 
6 a©*>5 s ?H««Kirr , S£, B2©fllttBdtl. 3 

£UT, 3S^«6©#£T#3. 0mm, feAQtl. 5 
ramTS 0 , 6 ©B 6 c CSStSR 7 LJi 

j*m«^^£^c^#©^ ; &^a.— ;hc-^vit, IS 

#B6 &<D*><r=rm* J ?:1\JenM%.Vtc. «^S6© 
J9$T*i3. 0mmfl3i&, 02©^B*S1, 35TT 
tfeO, «@Cdi0. 8 5t^t. #3t«6©S$T*t 
1. 5mraOi^ B2©M4tBA>l. 3 0TSD, M 

i^c^o. 4 2-r^ofc ffte©soM«j:i3« *$mm 

OK^-^a-JUl *««6©»*T««<Lfc«*. 

©JH*T3»«»V»»^£BDaaEK:#6n*i:£3&«fc* 
0, |g^7t©«6.t)t^^ViM7t ; &> ? 3.-;H?S..5. 
[0 0 2 7] ^Tt^^i-JPO^iStbTH, B 

l&^LB3fc^bfc*fi)t©flSfc, ^-T.^i;>hS2i® 

1£3£, LED*?l«WsnsrU>hlS»S2£ 

iao, 3*ai©7>y;v8»fs«u«UT , b*^. 

[0 0 2 8] 

K5«©3B*] »3R«11S«©8l3ie : E5?a.-;Wi, -jet 
<D^f6j LTEM^^K3K3R7©mt^aBittttJKftk 6 
3te**3t«3WE«*n, #3feK©«B*»6Aa*Ljt5Bt 
*T-©3t*», 5B3eiHF©7£«D&ftl£TfTK:»j3t*nfc* 



rER97933047.9.. 
(5) 



t$&8¥7 - 1 2 0 7 5 4 



& A# L-fcf^teSS?©^©— 8Pa«E*f8P©ttMT?E3t 

[0 0 2 9) a^2IS^©M3t ; E^i-;Ptt. iS*^ 
aMHc**? sfiSf #t&E»3&K©3£tt:£G]©fi$ ©tt 6 

jtL-r- »*ft<j^w©**«©:&>7 s 5tt*-h#-r 

[0 0 3 0] R^SEtOM^Pi-^H, 1**9 
a*3S5fcK©#£©5%~2 0 *©«ESF*rca*. 
R53t® Ofm.WlzKKyt&Mtfr 2> Z. i »c«fc 0 . f&fcS? 

[0 0 3 1] S^W4ffi«©fig^ ; &-/3.-;l/tt. 
l&V»L3K«©j£3fc^S?a/-;WC*VVT\ f^t*?© 



[0 0 3 2] ftdtH6BKCDmt%37a— JKC«. IB* 

T, U&KESittP©*^**, Rtt&<Z>&&Wfrz>m£rr 
«Dfl*B5tJK**tiTV»*i:tft««fr**»6» Sit 

s. 

[0ffi©fB5*fj:|»^] 

[0 1 ] *§BW©-*WI&UT*UfcJ|»fc 4 E??3.- 
Jl/©0 2 © AB»fc*lt5W®HT*S.. 
[0 2] EH&Sfct^a.— ;i/©¥B0-e*<&. 
[0 3] wi^t5?a-*©s»»o«»a5«a5-r*fc*: 

»rffl0T<&&. 
[04] fi£*©IB3t i ES?a-;p©,-B5©AB*fc*B- 

[05] mmift^-j^-^w-^m-vh^. 

1 LED*? 

6 mws. 

6 a 

7 

8 

9 amm 



[0i] 



[0 2] 




[S3] 




ll 



A, 



6q n 



-w- 



•^7-9 




V 



^-2 



"-3 



k4 



